, 2000). lain et al., 1996). Another striking feature of CSP is that
To test the hypothesis that CSP influences the excitait contains a "J domain," which is a 70 amino acid region tion-secretion coupling pathway by forming direct proof homology shared by bacterial DnaJ and many othertein-protein interactions with receptor-coupled trimeric wise unrelated eukaryotic proteins . GTP binding proteins (G proteins) and thereby secondMembers of the DnaJ family are found in a wide variety arily influencing Ca 2ϩ channel activity (and possibly of species from E. coli to man (reviewed in Silver and other G protein-mediated events), we examined the inWay, 1993; Cyr et al., 1994) . CSP interacts with and teraction of CSP with G proteins from several angles. activates the ATPase activity of the heat shock cognate protein Hsc70 
as well as its closely
Results related homolog Hsp70 (Chamberlain and Burgoyne, 1997) via its J domain . Although the Binding Properties of CSP, G Proteins, and N-Type domains essential for CSP/Hsc70 complex formation Ca 2؉ Channels have been mapped Stahl et al., 1999) , In order to investigate the possibility of an in vitro association between G proteins and CSP, glutathione S-transferase (GST) fusion proteins consisting of full-length ‡ To whom correspondence should be addressed (e-mail: braunj@ ucalgary.ca).
CSP or the amino terminus of CSP (amino acids 1-82, nance of the CSP/G ␤␥ interaction over the indicated salt concentrations reflects the stability of this proteinprotein interaction. Next, we investigated whether Hsc70 influenced the association of G ␤␥ with CSP. Hsc70 is an abundant neural protein with coupled protein binding and ATPase activities. We have previously shown that CSP interacts with and activates the ATPase activity of Hsc70 . Although the function of the CSP/Hsc70 complex is unknown, regulation of the assembly/dissassembly of multimeric complexes such as presynaptic complexes is typical of this family of chaperone proteins. Figure 2 shows that Hsc70 as well as G ␤ associated with recombinant immobilized CSP in vitro. While the interaction of CSP with Hsc70 was increased in the presence of ATP, the interaction of CSP with G ␤ did not agarose beads as confirmed by Ponceau S staining. The presence of G ␤ was analyzed by Western blotting with anti-G ␤ monoclonal. As shown in Figure 5A , the recombinant CSP/GST was able to bind purified G ␤␥ subunits, greater than binding to syntaxin. In contrast, G ␤␥ did not form a direct interaction with the synprint motif of the indicating that the CSP/G ␤␥ complex is indeed a direct physical interaction between G ␤␥ and CSP. As we have ␣ 1B Ca 2ϩ channel subunit or the amino-terminal domain of CSP (J Box). These results indicate that G ␤␥ directly shown previously, syntaxin was also capable of interacting with G ␤␥ (Jarvis et al., 2000) ; however, this interacinteracts with CSP and/or syntaxin and may be coupled to the synprint site of Ca 2ϩ channels indirectly via CSP tion appeared to be much weaker than that between CSP and G ␤␥ . Binding of G ␤ to CSP was four times and/or syntaxin.
We also investigated the association in vitro of CSP and the synprint motif of the ␣ 1B Ca 2ϩ channel subunit. A fusion protein consisting of the synprint motif was attached to agarose beads and used in an in vitro binding assay. The beads were incubated with increasing concentrations of soluble recombinant CSP and washed; bound proteins were eluted and analyzed by Western blotting. In each binding assay, equal amounts of fusion proteins were immobilized to agarose beads as confirmed by Ponceau S staining. As seen in Figure  5B 
CSP Promotes G Protein Inhibition

